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(57) Abstract: A peptide or a protein having an angiogenic effect and containing the basic amino acid cluster region of $ l,6-N- 
aetylglucosaminy! transferase; an angiogenesis promoter containing the above peptide or protein; a method of screening a substance 
inhibiting the above peptide or protein; and an angiogenesis inhibitor containing the above inhibitory substance. 
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m m m 

jfiL«$r£ftufl &*rr %>mm®mmG n t - v 

7-e-V(KT, GnT-V^BSS-T^CDJfiiWiT^ffl, SKJfiLWr&fisffl 
ICPt)?.GnT-V©tSft7$yf^7^^- GnT-V©jfilffiT^#it 
MtbTOfOT, GnT-VR^GnT-V©SItt7$/^7X^-©I 

moMmizte. mmwmmmmmi L -2 cfgf-2). jkm^mmmmm 

^ (VFGF) JBOS^O?— n-T^>-8 (IL-8) &£<£>BWW-#bT 

§ (Yamashita, K. , et al., J. Biol. Chem. 260, 3963-3969 (1985). Pierce, 
M&Arango, J., J. Biol. Chem. 261, 10772-10777 (1986). Zhu, T.Y., et ah, 
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J. Cancer Res. Clin. Oncol. 123, 296-299 (1997). Petretti, T., et al., 
Gut 46, 359-366 (2000)) o 7XA°7^>ii<D0 (1, 6) frt&OJ&Jfc&MM 

6-N-T-ir^;l/^;i/31^-5-;l/h^>X7ai^-if V (GnT-V; 
j6 1, 6-N-acetylglucosaminyl trans f erase V) te, ^©^^^H-^f^^feM^ 
5 ^m^Bm'V^^^t^mm^nx^^ (Demetriou, M., et al., J. Cell 
Biol. 130, 383-392 (1995). Dennis, J.W. , et al., Science 236, 582-585 
(1987)), 

(Folkman, J., N. Eng. J. Med. 285, 1182-1186 (1971). Folkman, J. Ann. Surg. 
10 175, 409-416 (1972)) 0 Gn T- V^tibfe h 7>Xi?x" v9 T^X&ffl 

^fciioi^jann g n t- v\-m<Dmmtm<D^mz^mx$>^> n t 

tilt (Granovsky, M. , et al., Nature Med. 6, 306-312 (2000))„ 

mmmmz&nu. mms^mom^mm^z^xG n t - vmvk<D±m^ 

15 ffim^&&fo&z: ti)S7jk-&tl (Dennis, J.W. & Laferte, S. , Cancer Res. 49, 
945-950 (1989)), h b;M§Mfi^&tt£ G n T- V©%^\ ^^ig^ 
&&\zmWtlsX^Z>Z.£ (Murata, K. , etal., Clin. Cancer Res. 6, 1772-1777 

(2000)) mn^mz^nx^^o b^b^e, GnT-vsr^rs-iscmM • 

20 ^^>A°^M4'(3m^7 u c^ti^)T^A 0 ^^>M^ (Asnlil) te, ^ 

^mm^^oimmfflfttf, mm^<D^v^^^m(D7x^^^>iznt^ 
Ltt>\zm£-znz>z\£frz>]&i£z> 0 ^:<d^ mm^m^x^f^^— x t— w><d 

25 ^>/-X/»£2n3^\ -SI5©II/MI#:itl40A s nlil^feof 
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10 ,hbTf»ViTV^Cl<h^^oTV^o ^<Dot>. AsnliiOi^©^ 

tlTV^-So Schachter & (Brockhausen, I., et al., Biochem. Cell Biol., 66, 
1134(1988)) te, Manal-3 (Man a 1-6) Man/31-4GlcN 

15 A c j3 1 - 4 G 1 c NA c 0 h U 7>y y;Hjg(D3 7Mfc, N-T^Jl 
^D-$>^it5i©6l©ii^GnT- I ^LGnT-V I <htfr 
£Lfc 0 Z\<Dot>, GnT-Vli £ (1, 6) branc h^jg (- [G 1 
cNAcjS (1, 6) Man a (1, 6) Man] -) (D^mzm^WMX 
0 (1, 6) branchial Mm<D&M&m^MmMJ&'&Mm 

20 &C> ^^C^inbT^£*#^£>nTVi§ (Pierce, M., et al., Biochem. 
Biophys. Res. Commun. , 146, 679-684 (1 987) R^Arango, J., & Pierce, M. , J., 
Cell. Biochem., 257, 13421-13427 (1982)), &Tc, M^^M^O^^tg 
£& (1, 6) b t an ch(Dmmt<Dm\ZMm&&Z>^£tf^'isnT^Z> 
(Hiraizumi, et al., A., Arch. Biochem. Biophys. 280, 9-19 (1990) )o kh 

25 %M<D±WlMIz&\,*T. 50%tf>#ilT/3 (1, 6) branch®^! 

tfJiMl>X^Z>L$&&-£nT^& (Dennis, J.W., & Laferte, S. Cancer Res. 
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49, 945-950 (1989) ) 0 ^tKDm^Xh, j3 (1, 6) b r a n c hm&Vlh 
\Z, GnT-Vtt, mm*k&J&m&te£i^T & (1, 6) branchW 



mm. mmm&M.m'rx9v ms^m. mmjjm&mm?zz 

£X$>& 0 *$£W\*&T£. G n T - V^S^f t^lcM lii^ffilt^ i: 

SP^> ^ffil G n T - V t t»« S nfcfiil^ G n T - V It in vitro 5. 
in vivo fcfeVJT^aWWETJlilMr^&flBl'rS. SSlC, GnT-V© 

ner^u # > (hspg) ^ *>m.m&Mmmmm?GG?-2) *mm*r%>ftm&m~t , 
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(DHSPG^S FGF-2 ^ilt^^ttckoTJtflT^^It, Jgfe^ • Jf*g£ 
£lfi$g!!T&£o 

( a ) GnT- VR^IStt^^ F § JlilWf^fPffl fcMTT 2> MM. 

( b ) =f;W5*# £ & 3 G n T - V SrOTr b T^»M G n T - V fc^ife 

(c) G n T - VOt^BSS* 

( d ) GnT- VS.CMStt^^ H £<fc § 7 >«tBI:/n x*- ^ ij # > 
^e,CDFGF-2©jlg|^M*r^%ll 

( e ) »8IG n T -V^JS^t^^nS © 5ISt £$3lf 

(1) iftL«?fr£f1MB£*U 31, 6 -N-T-fe^^Vn-y-^-^ h 9 

ft, 

(2) 0 1, 6-N-7tfJW3t5^;^7>^7x7-m T 
W2ttK ; 

( i) ftUB : UDP-N-7tfMJ^1J-5>SHt-IRtUTN-7t 



WO 03/060131 ^^CT/Jt»02> 13879 



(ii) MM&m®. : GnGn-b i - P A*Sf ftttfcRfOS«^SttS 1 
OOXtLfci^, GnGnF-b i -PASSSfttbfcl^fOSS^Stt^ 
«9 7 8%, GnGnGn-tri - P A^S^t Ufel^0lI^Stt^ 1 

5 2 5%, GnM-PA^^iUfcNf©SS4ISft^6 6%^t) ; 

(iii) SSpH : 6. 2-6. 3 ; 

(iv) «44 : fittCD^IICMn^^Mttf, Sfc, 2 OmM EDTA# 

(v) ^i:H7 3, 0 0 0 (JS7n»J*#«ETSDS-PAGEfc«fcS) M 
10 tffc:&j7 3, 0 0 0M6 0, 0 0 0 (MltM^tEf SDS-PAGEIC«fc 

S) ; 

(vi) Km! : g§#:GnGn-b i - P ARtfft4#UD P - G 1 c NAc 
fc^tSKmilt #^13 3 MMRtX3. 5mMT$ D : 

(vii) HTO^fH77^>hSttS : 
15 (a) Thr-Pro-Trp-Gly-Lys, 

(b) Asn-Ile-Pro-Ser-Tyr-Val, 

( c ) Val-Leu-Asp-Ser-Phe-Gly-Thr-Glu-Pro-Glu-Phe-Asn-His-Ala-Asn-Tyr- 
Ala> 

(d) Asp-Leu-Gln-Phe-Leu-Leu, JkJ$ 
20 (e) Asn-Thr-Asp-Phe-Phe-Ile-Gly 

***r-5^fc*4*«t*r*iwB (i) ^ia^©^^Fx«^>A°^^ 

(3) 3 1, 6 -N-7tf;l/^^5^Jl/b7>X7x5- fe?rf^ 4> 

25 ia*j&w?'S££&#m£?-£&&iB (i) ^fsm©^^Fx^>A°i7M> 

(4) m&&yssm&?7>*—fc&tete\,*T* um^r^^m^mm 
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(5) IStt7^yl^7X^-W, 4>&< <h*>IB?0#-^ : 7Ti$ 

fiiif^nTv^r^ymsB^j^^Tv^cii^mtT^BGiB (i) \zmm<D 

(6) MI3 (1) ~ (5) Kl|B«c©^^HXtt^>/t^HS^Wrsc. 

(6) fcf3f£©jfeW$r£iEii£!l> 

(8) fufB (1) ~ (5) fc!Bm(D^:/^FXte^>A 0 ^Sf£ffl^3C:£ 

(9) «BJftrtT58Sl/fclWIB (1) ~ (5) t|H«©^^HXtt^>A 

do) afli&a*, ttriB (i) ~ (5) \zmm<D^°7?-\ i xu*>/V7n& 

(11) ^Ml:7>*-U>^nW5l««a!j3 1, 6-N-T 

(12) ^of7- /3— fe^l^^— tfT»S21fcS#«fr5S9IB 
(11) tc«B«©X^U-->^fe, 

(13) 7 , Dr7 — r — fe^l/^-ifTfe§^t*#^tf 3ftflB 
(11) fc«B«©^^U-->^fe 
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(14) HfriE (8) ~ (13) \zmm,(Dxt7v-~>ffj3mz£>^T!km 

(is) tuts (i) ~ (5) \zmm<D^7^Fxu?>n?'M(Dm%L&ffl 
mt z> z. t &mwi£T %> tomm&mm&m **ctft&m. 

(16) MfH (1) ~ (5) fcfB«©^^HXtt^>A^»*WX^> 

mmzfu^^^ts>\zm^^(o^mT^z.£^m^£^^Mmm^m.m 
(i 7) MtH (i 4) ~ (i 6) \ztem<ote&m*ts^'tz>^£*¥m£ 

(is) r-^?v#—*tmmYEm*M^&ik&m*^m^&z\£*mn 

£-r^Mmm&mm. 
(i 9) r-^?u?-vm.mftm&m-r2>4k&®tf. Tttt (d ; 

o o 

Boc Val lie HN V J-L J-L (1) 

>T 7^ NH Val He OMe 

CH 3 F F 

(5£cK BocttBoci§, OMeWh^m Va l«/t'J>^ I 

T^^n-s^t/T^^^t^^t-r^tuia (is) iz&wwikmm&mm 
(20) hubb (i) ~ (5) \zum(D^^YjL^yn^m\znt^ 
(2D tuts (20) \z$m<Dmfo*m^*zL£*m&£T*ttm (i) 

~ (5) te|B«CD^^HXW:^>^^»©Tyfe-f^fe 

(2 2) MfB (2 0) \ZUm t (D$ifo&^tSZ\£*mWL£~t : Z>WiU (1) ~ 
(5) K:8B*©^^HXtt^>/t^»©«aj^y K 
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mimz. ^mm^m^m-vrnm^nrcHWECfD^t-mm^, c 3 h] 

-^5^>0DBtO^**tB«^^fcBI^»S. fc*3, CRTH HUVE 
§2ifl GnT-VA7 3©»ftllt, HUVEC©^b • *t*t££>l§^ 

i30BH # G n T - VXtk&mmzk 5HUVEC ©$Mt • Jt»Giif|sJB 

^40H GnT-VCDlS^77^-fS07^yWJt, VEGF 18 
9 > P 1 GF- 2 Rl>'H B - E G F 07 S ; WJ <!: OiKtt^itit* 5 . 
15 0^ GnT-V (D^m^^mi^RXS^^^ R<J;§FGF-2 

i6iH GnT-V© ^miK^m^n^^ ^FiaSHUVEC 

fg7EJ«, GnT-Vfc<t^0JfiiWfr4:©«I^^^TMEI"e^^)o 
7=;i^7X^-^^tTMSGnT-VH FGF- 2 t^L/T» 
MOHSPGC^l, ^O^JH, FGF-2©jM^ig;i^ 

^8 0(1 MGnT-V0ll0«I^t0T^§. ^ilGnT — 
V^ijl/^^EUTUi^S^TW GnT-V n# G£<D*?0IW$ 

^9iA(t ^m^lz-fe^U >- 1 Z^M^tcMM (PS-1 AE9) 
^I/tZ»J >- 1 £^§gi£-frTV*&V^Ji& (3>bn-Jl/) £#>tt&ig*$t 
^CDGnT-V^tt^-To I9I3B^ H^^fB2a©«^fe^t^^^4 , (*ffl 
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Mft) £Jffll&rt©GnT-VJgte©Jt&^-r. 

iiOBAfl fthmuV-fr^M-er* DMSO&Ssflnbfc*^ DMSOC 
mmhTcDFKl 6 7»Dtfci^ ^tl^tKDm&fr&V 2> PaCa-2/GnT-V 
«©^iit © G n T - Vfitt©I^it. 1 1 OEIBte, fGfS 3 

^n^n£& #3 kb/giit-v mm<Dmmu^(D g n t - vMKDM^t-o 

±133 1, 6-N-Tir^;V^;i/ni^-a-;i/h^>X^x7-if«, 

(a) f^ffl : N-T-k^-;i/^;Vnit5> : &UDP-N-Tir^;V^;l'=i'9-^> 
3&>e> a- 6 -D-V>y i^Hfc^^^it ; 

(b) S5t#Mi4: GnGn-b i - P AS^^ bfc^OSl^ittS 1 
0 0%^Lfci^ GnGnF-b i - P A*S«#t b&^CSRftStt* 1 
^J7 8%, GnGnGn- t r i - P Afcg##£ bfcll*©a&R4«tttf*tt 1 
2 5%, GnM-PA^#:ilfeB|0SS#lW6 6%T$0 ; 

(c) M31pH : 6. 2-6. 3 ; 

(d) jgffi : ?£tt©^£Mn 2+ £&g<hirf, 2 0mMEDTA#£E~FK: 

(e) m:»7 3, 0 0 0 Gt7n$«##£ETS D S - P AGE \Z&&) M. 
m:i7 3, 0 0 0 0 0 (Mtc^J#&TSD S -P AGEfcJ: 

3) ; 

(f) Kml : »GnGn-b i - P P - G 1 cNAc 
}:^t5KmI«, ^133 mMR^3. 5mMT$D ; 
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(g) TO^F77^>h^t5 : (i) Thr-Pro-Trp-Gly-Lys (@B 
£|J##1), (ii) Asn-Ile-Pro-Ser-Tyr-Val (@3^J#^2), (iii) 
Val-Leu-Asp-Ser-Phe-Gly-Thr-Glu-Pro-Glu-Phe-Asn-His-Ala-Asn-Tyr-Ala (SB 
?U#-5t 3 ) , ( iv) Asp-Leu-Gln-Phe-Leu-Leu ( SB ?U # -*t 4 ) RZS (v) 

5 Asn-Thr-Asp-Phe-Phe-Ile-Gly (IH^J#-^5) <h^'5'l4Sre&£ 0 

*mW\Z&^X, ±13/3 1, 6 -N-T-k^;l/^;i/nit^n;i/h^>X^x 
^-ifibTte, GnT-V£ffl^3Cl<h;W£b^„ GnT-Vli /3 (1, 
6) b r anchM (- [G 1 cNAc-j3 (1, 6) Man- a (1, 6) 
Man] -) (DmmzMfrZ>mm~e&Z> 0 &^Tt>, ±13/3 1, 6-N-Tir 

io ^;V^;i/niJ-an;i/h^>X^a:^-if«> 'PU< thm&m^ : 6t^$n 

37^ /mia^j£^T;&37$ / mia?ij> x«ji©t^ / msa^itc^^T 1 
xteitifc© t 5. / m^fp^ tit i> & t ^ y msa^j £ ft s £ £ a*<t o * b 

Vi 0 ±f3^^te, Nishikawa, et al., Biochem. Biophys. Res. Commun. 

198, 318-327(1994) Kf3*fctf>75 7 MSB^J^Wf & £ £> tdSf * b V> 0 

S5fe<£>GnT-Vte, Shoreibah, M. , et al., J. Biol. Chem. 267, 2920-2927 
(1992)fcf3m<D#*£T\ ?y h"p?£ D GnT-V£¥Ht, » §TT J; D 

d t^7?#^, 0 6-197756 ^£^K:13*fc<D^?4;T% t M#ffi 

20 £>;i£^T*i££= iMthil (/.NUJ&B) EiH5fctf>QGMte> Hum 

an lung carcinoma SBM3 3 1i*^n, 1 9 9 2^8^ 

1^13 9 6 7^ (FERM BP-3967) il/T^Xh^tS 

25 ^BJ^#^^fT^{Sjt^J^Sn^^^HX«^>A'^»«, ±13/3 

1, 6 - N-7-k^;l/^U^it^-;Wh^>X7x^— fe\ lf$b<ttGnT 
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u<«i o~3 o^m©^sttT^ym^^<^tf^^v^„ mtmm&T 

miC<75-5^©^3 0%i^±, £f£b<«i^3 5-9 5%Um. <fc 0 b <te 
154 0-9 0%@I§^T^5utdWtlK 

^: 7 -ess ^nsr 5 /mbb^j^a/t&s. mmmmmrs./m^^ 
bx^^y^F ; s&icte, (d) ±m(DT^ymnmm. 75;tis§ 
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^mh^<\tmm^^(Du~-^^ >?m&&xf&m$fe*^tSo), %7°±)im 
(vybtf^-tjv, ^-(^7uts^)v^ts), mm, mm. ->Dy^«*© 

«naffl;Rtf&*fi« jfeT&fcBW. iMft&am W&te 

m^ij. ttgai*)* mm. wmsm w, mm^-i^u* 

M«fi#*»^fflvi6n, m&wmz&ft&mmm* mnm. m&m, mmm; 
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4frfc^>-»f;ioxtfA, M^>i£hX^A, ^/XrTU^'Jt 
U >&£©IIWgft8J ;m«#U t?x;i/T;io-;k #U tfx;H£a U F>, 

1^ -fx, -?>\ CMitffli^iit^f^. 

ictta*.^**, mo. oi~ioomg/kgSE B^.v<\tmo. 1 ~ 
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_hfE^:/9 i FXte^>A^f|£:&jO. 0 0 1-1 0 0 Omg/ml, 
&L<\mo. 0 1~5 0 0mg/ml©ISTlffit5^i^5o ttffil 
^©^ffl«90«^tt, ±fB^y^HX«^>A'^S^O. 01-1 0M% 

gfe l< tt*ffiiI«^i'olWkg ; ifti^Itl (A 

MI), flllt^, -iittMl&L^ (TIA), 

a©aBft^<HtJ;D^^oT, — «£fcri-7L&v^\ ib^jo. oi~i 

OOmg/kgtfeD, #?£b<tel<J0. l~50rag/kgl?S5, #fc> 
M^Jrt&^te, 1B&J0. 01~5mg/kgtfeD, 

£F£L<«&J0. 04-1. 5mg/kgT^§, i©Ml B l~30iS 



WO 03/060131 




T/JP02/13879 



^mmizm^stmm^m.mmRzsmmmm(D^mm^mM^nr, z\n*> 
ftmmmv&^mte* mm±m^znx^z&*m\zmrntt&< , 

?\ ^m\z^mM\z^M^m^mmtmmmmti}m^t)^rix^ti 

9 4^)J Xte TMethod in Enzymology vol.182 published by ACADEMIC PRESS, 
INC. 1990J ?£E\Z&1fc<Dftmjjmzft'DXftm~?Z>Z\£tfX&2>o 

a^y^ HX«^ >A 8 ^»©W^X«*£$J5rr3 d t D . SM6#© WAS 
fflV>Tt>£<, Sfc, ^WF(ab' ) 2 , Fab', »5WabI^ 
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±miyr^m^±{^m^^^^^Yx\t^>/^^m\znT^m^mmz 

«^£f1^£Wi-£^:/5f FX«*>/^«te&T£tft#:£«3!rr3. O^T, 
WT3^:/5PFXte^>A 0 ^M©^*&^tf £*i£ 0 ^SBOJfaWiT 
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^^^^TJfilWIIf^lfl^ffi^^T^^ (b) :XM/^#&fc7>#-U> 

if^^ifbT^?Mj8 1, 6 -N-TttJVtfjvtts.—JVb^^yx.?— 
^z^mr^y'u^r-^mm^mM'r^t^m, (o ±m<Dsk^m^m 

tr3it^#iS[^-r^<, ^mmzfrfrzfammtmmmfe. (e) ji^©^^ 

f^ffl§Wt5^yfFX^>/^ K#*»II&fl-fc:#IB $ © £ best & f 
HS^T^TfeJ:^. ttrlB (e) O-fb-a-tltt, ±fB (a) ~ (d) (Dik&m 
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±13 (a) ±Mi(DifiiWff^ffl^#-r^^y5 1 HX«^>A 0 ^K^fflV^^ 

ifiiwff ^ & mm v , ®.m.mm.ifi&& u & ^ m%<DMmm± t jturr & £ ^ -5 ^ 
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(b) =f;W5?#BtK:7>*-U >^$nTV^d8»aiGnT-Vft«I*rbT, 
=f;i/^#JDl3^6jll»*'&. »»SGnT-Vl:«ftn^Df7-fOflfttS 

GnT-V^, ^^«(D^#^tT^*^^^ni:lt^T^V^^«, 

fufE^P^T— KtUtlt «*.fcZ/3— fe# W— if (/3-secretase) 
5&s#tf &ns. Ke-ti'^-'eH:, -€-©Taymi3»«Vassar, R., et al., 
Science 286, 735-741 (1999) & ££SB«£nT*3 D , £fc GenBank accession 
15 number AF1 90725 &£<£>Hf &B\ZA^-?Z> £<h^T#£o SGfB^n^T 

-ftlTH 7-* fe^W—* £ (r-secretase) t>t£Wfsn5. 7— fe^W' 

*;V#^^;i/*«MIB^^H»rM-ft, BWaaMfireSOBr-r* (Tsai, J.Y., et 
20 al., Curr. Med. Chem. 9, 1087-1106 (2002)) . r — te* 1^— if ©£S#ra£j£ 
gH&frfcSnT^fcV^ 3*;i/^#:j^ti|g^-byc-7 0 l/-k->J > (presenilin) 

(Wolfe, M.S., Curr. Top. Med. Chem. 2, 371-383 (2002)) o ir-t^l/^ 
-if^^bT^§jM^H5IB^(C|3«c^nTV^^©^tC^O#^^ 

£M (011, PS-1 AE9) ^if^t^^Wf^. 
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-f&ik&mtlsTte. Tf35£ (1) ; 



B oc 




CH 3 F F 

(5£'f, BocliBocI^ OMefW h3r->g£, Val«A'J>^ I 

Si^mSo IfrlB^(l) ^$tl5^i®ii#ibT«, fllfcfck (a) 
/fJHSC 2 _ 6 ©ffl7MJHtfiLm», (b) A*U><£X$y!fc 

^ftiitfe§Bo cS^©T5y*©^mstc:^b^'&^ (c) -f 

lofili^iU&M, (d) ifffB^; (l) T?^$ns^«b§«7cb, 

- ;i/S^ - c H OH -ItltLfdt:^, (e) — icfcte 

^yp-rv>/^<HcDj3g^T^ym«mb^^, (f) — *fcttz:©-fy 

u>^£(D^^T5ym^mbfc^%, (g) (a) ~ en ©^^2 
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^±%fc(l993)) a*#tf£n*. f^fe^, ±aoif»r^I*tt5^^ 

bV* 0 ^S^nt-^-H GnT-Vjfrf5^©5 ' 
-±«E««*HuCC-Tl*IBli&oy/A*^^n-->^*rs (Saito, H., 
et ah, Eur. J. Biochem. 233, 18-26(1995)) rtt«k0#5i:i^4. 
HuCC-Tl$BM3u Japanese Cancer Resources Bank #>£>#«5 ilt^Tf 

^n7A7x-3-;V7tf;Vh7>X7x7-if (CAT), /3-#7* 
hv-^-ii (J3-Ga 1), ;P^7x7—if^*»5Rigtt*«W^-r*Jl^T?fUffl 
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bT> pUC18X{lpGEM-3Z^^W&n§o tufBfgg!^ ^ — £ 

mm<hbT«, ^^^7^— (stable) ^^fe^cMM^n 
£&cD(Df&, ftipt^^ — ifi— mm (transient) 

^>A^*©5igiS*«I«!l*rSYt:'&'»*#^2l£^T#S. -T^^, (a) TIB 
(DMMmm: 5' — GGGAGTGAGGATGATGTAGGGAAG — 3' 
( @H^J#-^: 8) :fe«fctf5' — ATGGGGC AGAGGAACTTACGT 
TAT- 3' (@3^iJ#^: 9) 0^< tt>-^St*t5DNAt ; (b) E 
t s-l*>A*5t*fct*-©8rJt£; (c) ittftSfcS-JSfc^f^a^-b 
U ^-bTMlBDNA (a) £E t s - 1 ^ >/^SfXte^<D$rfr£©£g<&£ 
SUJTr S £ -5 ^ST^ £ o 

G n T - V3t^©te^tt, G n T - VtiL&¥<D±m<D7u*—?—&im<D 
5-fe±SBE^JTf^bfe«r3e©«Mtk:E t s - 
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bfc)5^L fulB@3^J©DNA<hE t s - 
5 ±|BIB?iJ©DNA<hE t s - 1 ^ >A°^MX^©ifM-<h(D^^'J^-r^) 

^»7h77t-f(l #l*_te£> TfScD^olCff 5c Cr- 32 P] d AT P (00 
10 Amershamft£DA#RJt£) £fflwr, ±fE@B?U©DNA© 5 ' -IIS?; 

#6»nfc 32 P7^;P$tlfcDNA (lO, OOOcpm) M 

oLT4isajiao-r>if hD7?4B^$n/»»?$nfc«j»fE t s - i$>wg. 

6 5mM KC 1, 2 5 mM hUX-HCl (pH7. 9), 
6mM MgCl 2 , 0. 25mM EDTAR^l 0 %^Utn-;^ttJ 

U (d I -dC) (#il;U;£S i gmaa<fcDA«) *R)&m&m\zmM~tZ>o 

0. 5XTBE (lXTBE=89mM HJX, 89mM *^Bfe, 2mM 
20 ED T A) ±fc#flPU ^bT#fC«|»Kj£4 , C, 1 5 0 VT 1 B^IHffS. 

hTyfe-f fcl&^Tte, ±|B@3^J©DNA<i:E t s-l^>A°^K 

. 25 m\z&n2>&mm^ e t s - i^>A^Kx«^-o»fJta:^bTv^^± 
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<0*g*fc:fcV>T» ±|B@a?iJ<Z)DNA£E t s - 1 *>/^RX«-*-©»rJt£0 
**'ffc'&«tt, JtfB@B?iJ<£>DNA£E t s - l^>A°£HXte^©SfrJt<h©il£ 

^>/^St^iRjSbft^$i-E t s — 1 IgG (#i]*.fc£ Cambridge 
Research Biochemicals «fc OA^^Ttl) **UPf*K^W» ^r»7h77t^f 
i^<|WHH^ : rT^o X-/t->7h7yt'fl:*^m ±f3IB^J©DNAi: 
E t s - 1 ^>;^»Xtt*©»fM-t©«^St*WJ 7f U;V75 

T, ±fB@B?!l<Z>DNA<hE t s - 1 ^ >/1^KXtt*©»fM-t©*'&#* J *t" 
±f3SH^J©DNA<hE t s - 1 ^ >A^StX*«©lirfr 

(d) ij^CDjfiiWff^fflSWr*^^ FXtt* >/^«^A/t7 
^□•=r^-^U*> (heparan sulfate proteoglycan) £j^-8'T£>£>£#lJf&IT£> 

FXfci^>/^f5fc3u FGF-2 (fibroblast growth factor-2) <h^-S- 
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fgf- 2 &v h^/^ymm^u^^fv^yhomm^M^rc 

a/^ 7 >i5Si^D f t ^ U > t ^ t T Vi§ F G F - 2 a/1 7 >M 

%^#«ttl«, F G F - 2 }«i:AA°7 >«yOTt^U # MOi^f 
±>£<D jfii^lfr £f£ffl £WT £ ^:/t^ FXte^ > A ^ 1*SM ^ >^M^n t- 

x « ^ >• a ^ m turn -r z> & m 7 s y n # ? x ^ - * ^ n y * -r & f b -s- % 

M^#<^-trm'I4T5ym^^^^-^^tr^^HX«^>A^K^# 

5 0m ff*U<tt8~4 0ilE, <fc9$?i;b<tel 0-3 0gar©BM*T 

3 5-9 5 <£D#?£b<«^4 0 — 9 0 ZLLtfft 

£bV>„ (d) itTH GnT-V*Wl7>M^nf^U*> 
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kshbts d titu Mjutt bjzmmmmww i d r & 

£©jfM?Sr£feffl **T*^^5=- FXfcH* >A^K, $? * b < tt^»IG n T 

^ >A^«, b < fc*G n T- V©— gBXfct£g&&n — 

HX«^ >A^H, 0 * b < }«IGn T- ilt^tS 
«UJ&J&*$F£bH. ^Stttbt, 09;U;£» iittMIA PaCa-2 
l:GnT-Vl^iAbTGnT-VOTI^nfei)i (P a C a - 2 
/GnT-Vtt) Sf^iPffillKBfcGnT-Vie^^AbTGn 
T-V&iSSfg?gSi3:fc*IBia (KB/GnT-Vffll) fSiZfimvf £>n£„ 

*mm\z&z>sfR i gm*kmMmfo, m®n&ttT$>z>±m (a) ~ ( e > <D<t& 
&j&ft£mm^mzn&i£nzmfo&£ft&m<Dj3m mm&mfrmiz&^x 
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&^TM&-?z>z£\z&*oTm&-2nz>o z.z.r\ n^mztmzn&mfat 

-r^, #~>, i^bTiv^^t^t, 

^mm\zm^ikmmmmM(Dmmt.mzwim^nm^ strnm^^v 

Mtaii) m, mm. mmm. ^m.m, stmm. ^s-ig. m&m 
wm, mmm, mmm. ti^mm. shmm. ^mm. m^m. ikw&m 

-Ammmmifm (T^n-j±&mmm4mnm<Dmi%%mikmMMj&iz&rt 

*mW<DshL s g%x£.UWMz£i^T, JLI3 (a) ~ (e) (ZMb;£-tf<2Jfii^$r£ 

mwftm\zm&w&&teztz^mmmM&m^&z\ttf-egz> 0 zw&^tzw- 
mmmtvTte, m^tmssm^ mmn&mm. -r >7.v>wfcmmm£k 
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5 H»J 

mmm i GnT-v j^jMBtftWiiaotei^ca;*^- h ^x©jfii®ft£©4eii] 

10 *J»ffiJ!fflji&WiDr &J8V>T» GnT-V ©g^ffeiilttfe^ 3>hD- 

(GnT-III ; 01, 4-N-acetylglucosaminyl trans f erase-Ill) Jk&al, 
->;H7>X7i7- if (FucT; cH, 6-fucosyl transferase) ©^®&i&3ffll&£ 

15 J»M9JIStfcWiDr £ \0%<D?*y->lkm (FBS ; fetal bovine serum) RZffi&Qo 
S (^~^U >&££X hl^h^-Tv^) RPMI-1640 ig% (GIBCO BRL. 

asj) T^^bfeo j^steifett. cell fectin mmmm) urn (gibco brl.& 
m)*m^Tft\,\ mn&mv^mt cell fectin (siad 

<Dm&&mm&ib-rfri<fr5£mhx^t<si^-t)K GnT-v 
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mnm 2 GnT-v Mn&mmmiz&zikwmtkvwm: 
GnT-vj&nmkMm\z&&Mm®£.tiim*, h v&mwomzm^fc cam 

(chorioallantoic membrane) 7yt>f \Z «k oTlBbfc. CAM Ty-ti-fteu Yen 
t><D-%& (Yen, L., et al., Oncogene 19, 3460-3469 (2000)) Rtf Bernard ini 
(DjJ&i (Bernardini, G., et al., Blood 96, 4039-4045(2000)) *^=F&&V 
Tfr^fco e6W^*>©Sttft8 B©CAM*/IJV^ l x 10 5 ©&BJ&£:n9- 

IlilSfc'&FWJWBifcbfc WiDr ^©"fl?, GnT-V f®feiaillf:^3 7- 
y>7,^>^4'^©Jfe^ : ©ftA^iiJPbT^S^i:^8e)S>n^:o WiDr 
MmifcZS C0S-1 IfflJ^ CHO 3fflJ3£©£ 3 t£#ffi&MMlZ GnT-V ae^-Mft^ 
flSiL&»H^^Tt), JtfB GnT-V O^f^MfeiDiti^It CAM 

r^-fe-r^^oTjfe^^iSit^^e.nfeo cnz^m^fe* GnT-v ©^st 

CHi»!l 3 GnT-V ^K^m^fflJ^O^«^i- <£ 3lfilW§T 

GnT-V ^M^m^^^J&W§T^©M«^^^F^TM-r§feJ6^, 
Soker (Soker, S., et al., J. Biol. Chem. 272, 31582-31588(1997)). 

tioT GnT-V iSgiiJia(DMWJiUfct©t b^#J3JR_h^M^ 

(HUVEC; human umbilical vein epithelial cell) <D DNA -n-/&S£r$J^U£:o 
I Zl^-y^n-^-^ >tfVTc9 6 7^7V— M~> HUVEC ^i^&fc 
t) 2 x 10 3 mmzf£Z>£o\zMZ-, 2 4ISfffl&fc:, O.l^^v-JfiL^T^ 
r/f^^fr MCDB131 mm (FBS £ FGF-2 £rg-£&^) fC3S&U 2 4^1111^ 

^tcbfeo mmMiizmMvmmzmmmfc^Mn&mvx: wiDr 
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M!fo<D&mm£3ZmV. 2 4P#PigHUVEC£$Jj$(L£: 0 HUVEC £ [ 3 H] 

> ([ 3 H]-thymidine) (lwCi/ml) £th\Z 8P#P B 1&&U [ 3 H] -fS^>© 

WVEC^(DmV&%-&. MicroBe.ta-Counter (Wal lac *hM)T##r IT, 

e> & J&*fc«fc 5 fc, GnT-V a^Tflfeitfe WiDr «<2ig«?£TjinJ# 
HUVEC © DNA^jfcttiiinbfctf*, -ft&CDi^^^il^T^KfemUfe 

mvTMm<Dmmm7?\$mm<D^tem®ztLfefr*ofzo z\n^<Dmms.. Gm-v 

itfe^Tr^S^bfe WiDr fflffi.& GnT-V (D^J^^fi^-T^Jfil^if^H^Sr 
C^»J 4 GnT-V <D HUVEC (Dfrfc • Ji^Rtefi^;) 

GnT-v ifeftMfeitfc wiDr mfa<D&&fcwzft&tz>jfnmm&H=?<D 

4—\Z^X, HUVEC (Dil^ft^V^®^ 0.3 M 
NaCl «bfc. FGF-K FGF-2, VEGF, JM&5fc:tMH^(PlGF) 

3»TBfflfl£*t?gH^ (HGF)&£<9^©Jf*SH^0.8-1.5 M NaCl 
^>(DX (Hauser, S. SWeichH.A. , Growth Factor 9, 259-268 (1993). Gohda, 
E. , et al., J. Clin. Invest. 81, 414-419 (1998). Marez, A., et al., 
Biochimie 69, 125-129 (1987). Risau, W., et al., The EMBO J. 7, 959-962 
(1988). Rothenthal, R.A., et al., Growth Factor 4, 53-59 (1990)), Z\tl 

zteftKDmmmTo&nt^KmtzZo wmmm&mzz.cD&^tiijk'gmtkm 

^M^lste^o *\/V) y ' 77 J —"r-f—Z Wh??? J— IZ&^T 0.3M 
NaCl l?Mmznz>mft*. tfi GnT-V ififom^r£y^X?->ZfVy h##r£fr 

~otct.z.?>, Vi GnT-v infccDKmt huvec ©sHb • Jt«H£tt#— su ^mm 
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ft\zM&?Z> HUVEC ©5Mb • mm^^-r^^ts:^>^^m^Gnl-y^r(D 

% ©t & z> z\ t &mm b tco 

GnT-V te, m<Dm&&mm (Gu, J., etal., J. Biochm. 113, 614-619 (1993). 
MaCaffery, G. & Jamison, J.C., Comp. Biochem. Physiol. B. 104, 91-94 (1993). 
Ugarte, M.A. & Rodriguez, P., J. Biochem. 23, 719-726 (1991)) <hpm 
Gnl-VU&1iafl&frz>fti&Ztl2>Z.£ (Chen, L. , et al., Glycoconjugate J. 12, 

813-823 (1995)) tftfcl&ftTV****, ^nz<Dffim&Bm<Dftm0&.m¥&iM 

mz-OKXVttobtlTKte^o frO&M GnT-V &$tifi HUVEC ©5Mb • *i*fi£^§# 

tz>£^5 um.*mm.?z>r£tb \z, mRmmft&x < im&&mmmmz&& 

£tlTVi£ GnT-V A73 t^^UMX- GnT-V £ffr&bfc„ ffiffe*. GnT-V IfpJ^tt 
©GnT-VA73te, Sasai £><D$M (Sasai, K. , etal., Glycobiology (in press)) 

5*-r<k 5 Kl, GnT-V A 73 ©iSM*. GnT-V %mnTZ> Ct^D, HUVEC ©5Mb ■ 

Mm&mnmi&&mzmmhfrom^rc GnT-v A73 ©«iett^awifiHfc*t), 

GnT-V ^«feij|*fflJ®©i8*?£*K:#^5 GnT-V tt, GnT-V A 73 ©fcb?gtt£MS 
140 ng/ml fc^ofc. 2<b£, B16-F10 ©V^X* 9 / — ^JSBH&^SS 
Viftfttt© GnT-V EH4#*& 0 > B16-F10 *fflfl&©**?ft» 70 ng/ml © GnT-V 
WbT*t),B16-F10^1iafeCAM7yi:<T^©Jlil«SJf^^feS^bfe.*fc, 

fuc-t ©i^jjnte, v^&s huvec tt*4S5lJ£tt*>*£&#ofc. iine> 

©*SJfttt, £g«J»&ttffll*3©#i&£! GnT-V ^ HUVEC ©JHflMSiigte** 

C#l»!l 5 HUVEC ©5Mb • *BJSK:M^*r S GnT-V © H >ffiVft 
GnT-V © <Jf © K >^HUVEC©ii?S{lSii?gtt^M#-r^>^^Hje)5&^cT ; §)^: 
a&fc, £3HAte^bfcGnT-V©*#c£S#&fl s /£Ufc. GnT-VA188 ^^X^ 
F©ffr&?£te: Sasai <b<D$M (Sasai, K. , et al., Glycobiology (in press)) 
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GnT-VA188 ^7X5 F^EcoRI Rt^Eagl Tl«LT#£>n3, t: b GnT-V <£> 
Glu234^£ Leu741 %.Z$C$Zlffi<DtfV fcX3^>^£:3- £ 1521 i&g*! 
<D DNA irtf-^N b 5 >X 7 7 — — pAcGP67-A(PharMingen #:) CD EcoRI-EagI 
M:^lTMbfc= GnT-VA436 5t^ : ?Sr ! b^b^>X^y-^^X5 
b«> GnT-V A 188 79 b* £ EcoRV SX^Eagl T^rbT#£>n£, fc b GnT-V 
<D Ile437 fre>Leu741 RtXC5N«©#y t7^>^^S3-Ht* 912 MS 
^(DDNA|ff>T-^, b^>X^T— — pAcGP67-A (D EcoRV-EagI it-f bfc^ 

(Ikeda, Y., et al., J- Biochem. 128, 609-619 (2000)) KfoT> JtfBT 

#&nrcb^>x^T-^x5 bTsmmsf2i ^^Mfembfco ^sttea 

LfcSf21 Iteti^t^ttiiMifi. Sasai (Sasai, K., et 

al., Glycobiology (in press)) iZfflm-ZtlttffizGt^ Ni 2+ - + l/-f 

SB3l2|Bfc3St\fc5te* GnT-VA73, GnT-VA188 IkU GnT-VA233 <D$Emfcfe 
HUVEC (DMM • ftik?ZmrEm&mi>T^f£tf > GnT-VA436 « HUVEC ©iiM • # 
^/Cilf^ffl tffcfr o fee GnT-V A 73 R££ GnT-V A 1 88 Jittfte^HSliSft* 5 * 
GnT-V A 233 Rtf GnT-V A 436 fc>*MM»»#Stttt«:^ofc- nn 
HUVEC CD if ^iifStta* GnT-V <7)234#@^e>436#S^^OT57 MSE^J 

cn»!i 6 ifeWiT^^M^-r^ GnT-v ommmr $/m? ^xf-mmom 

t b GnT-V© 254 6 269 #g£T©T^ /^f2?Ute> IStt75yf 

9X^— Jd&o fc, Lys-Ser-Val-Arg-Gly-Lys-Gly-Lys-Gly-Gln-Lys-Arg- 
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Lys-Arg-Lys-Lys <D@B?iJ (@B^J#^"7) T&D, CWJCMiClfcW 
VEGF 189 (Hauser, S. & Weich H.A., Growth Factor 9, 259-268(1993)) <D 142 

$-mm%. nw-i&xs^/v)>i£GM&m%mm?n.mm& : ?' (hb-fgf) \z 

(Hauser, S. & Weich, H.A., Growth Factor 9, 259-268 (1993)) 0 Barillari 
PIGF-2 Gly-Arg-Gly-Lys-Arg-Arg (IE?U#-5f 1 0) (DIB^J^O 

^OTt^U*> (HSPG) FGF-2 £ja»T5 d^KJ; 0 > ^Stffflt&OitJfi 
10 ^SI#T ; 5il<hSr^'abTVi-2) (Barillari, G. , et al., American J. Patho. 
152, 1161-1166 (1998)). 

GnT-V CD, 264 269 JWMFt£%>%> Lys-Arg-Lys-Arg-Lys- 

Lys (@H^IJ#-^ 1 1 ) frZfeZMmWi^?- H (KRKRKK H) , Rtf 291 # 

Bj&>e,296#B©75/KBa^JT*SPhe-Ser-Gly-Gly-Pro-Leu(B2y!l#-^l 2) 
15 ^&^§^S'l40D3>hP-;i/^^H (FSGGPL^y^H) £n 
S©^^ H© HUVEC <o«W([K:R«T ^iSi^fc, FC^t*^^ 
F-&/&BIA432 (Applied Biosystems &§£) WPLCTMbfc 
fr?ML%iMg.&MLm TOF-MS (Voyager-DE (^#^) RP; Per Sept ive 
Biosys terns FGF-2 <D^«^©^ (Barillari, G. , et 

20 al., American J. Patho. 152, 1161-1166 (1998)) T$J5tb7c„ ^7- 
x.JV$>rcr) 5 x 10 4 HUVEC ^— ^r>7:ZI- h L/c 1 2f^fV— Y\Z 

mX, PBST2HI^#m> l^lfe^MCDBl 31/0.1% BSA (0.5 ml/well) Id^U 
s\/^V>tmz, GnT-VA73, GnT-VA436, KRKRKK F & b< FSGGPL ^. 

25 3000 rpnu 5 ft<DM>\j>'&. ±?f £0J&U Jifjf FGF-2 FGF-2 EL ISA 

X^A(R&D Systems %h§3)T, ^S^>*^A©IPJ3*K:^oT«iJ^bfco 
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±m<D&*>\Zs huvec vmmmz GnT-v (D^nx^tmwms^^^ k& 

4t»Dt, HUVEC ±<D HSPG ^ £ j»"T § FGF-2 Lfctf&H^ fg 5 

ER^TJ:-^ GnT-V A 73 JkX$ KRKRKK ^ H ^ FGF-2 SililUfe^ GnT-V 
A436 RtKFSGGPL ^7°^ H FGF-2 Oiltill^ofc, GnT-VA73 <t |WJ 
5 GnT-V A 1 88 RZS GnT-V A 233 t> FGF-2 fc 0 mWUZ, HSPG^^ 

t^^ie>nTVi^^\/1U XBiard, A., et ah, Proc. Natl. Acad. Sci. USA 85, 
2324-2328 (1988))te, FGF-2 (Ditg|^#bfeo JSlItb 7c FGF-2 <DMWtiZ<k%> 
HUVEC ±<£>FGF Iz-fe^-^U^Ybife^bfco ^6ii:^fj;5l:, KRKRKK 
10 ^^Kte, GnT-VA73 tmUS&Z HUVEC ©if?itS:#iibfe^, ^CD^«HNf 
fc^iPbfetrC FGF-2 ^lO^lCcfcoT^^ffllM^nfe. ©M^te, GnT-V 

©isttT5 y huvec mmfemftmz-tfr'v$> k> > GnT-v ^ 

>A 0 ^K«^M^>A^K©^'(4^©f^ffl{c:J;^T> f*!&«±© HSPG#> 
£> FGF-2 &MMT%Z\£\z£Qikmm3i&femT%Z\t%mmVT^Z>o 

15 

CH»!l 7 GnT-V $ >/^Si:j;5 in vivo TCDifilWIIf^ 
GnT-V SCi^jfoWfT^M^teU HUVEC £fflVifc, *v tf ^ U — fil^a. — ^ 
^77t< (Ashoton, A.W., et al., J. Biol. Chem. 274, 35562-35570 (1999)) 
R&^-ltfU— >-3 >7y±<4 (Zeng, H. , et al., J. Biol. Chem. 276, 
20 3271-3279 (2001)) ©J^&tf&tf) in vitro 0ilf|r47yi:-r \ZkvThffiM. 
■Znrco GnT-V (Dskmm*klS&&&fcW- (ex-vivo) TfffllSf Sfcfefc, GnT-V 
A73^>/^K£JBV>fcCAM7y^&frofc. GnT-VA73te, FGF-2 t 

l^filfcn>7 h u © T-r * D^^y-k;i/Oifii^fT^^^b, S krkrkk 

K%>ra#fcjfilWgf^$S§Sb^:^ GnT-V A 73 StXS KRKRKK b^cfc^lfiL^ 
25 fr£<Z>M3l«tn; FGF-2 ^5ftIJi#t«fcS«LilfcJ:oTBa*$nfco ^n^LT, 
GnT-VA436 TkX$ FSGGPL H^Jlillfff^ft^i^oTV^^ofeo £*l <£><£> 
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&mZ* ftBM GnT-V SlXS GnT-V KRKRKK m FGF-2 ©ftMfl &^*b 

feifa^iT^srM^Ts^ huvec ©she • mmr (Dm^^mrrn^ 

GnT-V HSPG £»<D FGF-2 ©Jg«6* fcfc ^"To 

C^J601J 8 MS GnT-V 37 >/1 ? »<&«J»rffiffi©fl?#r ] 
^8glfc5S*r«k5^ GnT-V 7 *SMHfcBfcKte75 /Bfc?&> & 

#t?>ttl W^fi tT^5 5tlTV^„ j&BS GnT-V 

mtvwBi tt&ftxfmm GnT-v n, wKtiotii^i:^ 
$ti« feoii^n?)©^ fflie^fca*3n;fc$HBS GnT-v ©7$y*s 

i3S»MIA PaCa-2 GnT-V ie?&iAbT, GnT-V &m&ffi*l£1tmm 
(PaCa-2/GnT-V) &i836U 1500 ml <D&£jfiL?figat*&£#£:o ffiWaoj&etet&R 

fn^^T«fc« £ i*\ mU b fcfl^iMt! SlOmlOPBS (U >BUS«1f U 
» tiil/T, PD-lO^j^is, (Code Number: 17-0851-01, Amersham 
Pharmacia Biotech) Tjga*&T3 <h|f»£, 50mM Tris-HCl (pH7. 5)^>4»«»t*fli 

^ai^^lff 1 9 9 4^)J TMethod in Enzymology vol.182 published 

by ACADEMIC PRESS, INC. 1990J iC|B«fe©^^fc^oTf^mbfe GnT-V <D 
T#X^/#n-^;Mfi#2 4D 1 lS'J^>Htt577^Zf^^D^ 

Protein A Sepharose 4B &mfa£T 50mM Tris-HCl (pH7. 5) 
ibbT^M GnT-V ^ AfcftSfSiirfc^ 0. 05% TFA( h U 7^Dffi) £ 
$iT50nM Tris-HCl (pH7. 5) T&WM GnT-V &»ffib&. i»^SDS-^ 
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y;^6JSWbfc^»Sl GnT-Y CD75 ;*S©75 yiE^JStf 1^©^ 
^©^m, I8HH^t<k5t, GnT-V ©7 ^5138© 

5 MB^J«His-Phe-Thr-Ile-Gln- (@H^!J#^ : 13) fcftjgsnfctf, £©75/ 
|feBB^JttiB^I##6 KlIBftbfe GnT-V ©75 /mSE^J*© 3 1 ~ 3 5#g£T 
©75 ;WJ^- gtbfc©-*?, GnT-V GnT-V © 3 0#S©D 

10 mmm 9 ^MGnT-V©^tW#^§^D^7--tf ©I^St^MGnT-V 
©£/&£ISWT3tlSI©X^U~~>^:) 

8 Tfi?#r GnT-V ©«J»ffiH»f I8 0CSUc GnT-V ©M 

— if<hLT, ^W^ltitC^bfer—fe^ if (r-secretase) a*&5g 
15 £tl7co 

GnT-V ©fg5E#^t^#3gM SK-N-SH&fflV^ £ ©fflUg&^Hiftl 1 fc^ b 
&#8n?i«U GnT-V ©jgfefcRJ^r T — if©jaMS£W* 

fee ig«W© GnT-V ©^»*», «f**&l 0«fc»IBU #PS¥6-19 
20 7 7 5 6 #^lCfBm©^^V^H PLC SfflViT»5S«tt*aaS"T5 - i 

»9HAfcwT«k'5lC, «yV"fe=U >- 1 SW»S**fc»JIII<PS-l AE9) 
7?©^*$^© GnT-V ^ft«^l/-t^'J >- 1 SW^S^TV^V^ia 
(n>hn-;i/) ©#Sj4fg£fc:*K r U^—^fiflfStMM GnT-V ^®fb 
25 T#fcfcM GnT-V fe^t"*Ht3W«IB*nfc. i9 0Bi^tJ;5^ 

S£»yv-fe=iU >~ 1 (PS-1 AE9) -VOmmm* (Mffift) 
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r —fed? l^— •tfEHtOrtSBRteJ: GnT-V ©^iSR^tKj^flEJIiSn 

r — \LZV$— i£©&§2fl£bT&£*lT^3DFKl 6 7 (J. Med. Chem., 

4i, 6-9 (1998)) (D^-mm Gni-v m^z^-rBm^m^rcio DFK1 

6 7te_bf35£ (1) T^$n5te-&<Kn?&?K I CNt OfcSavvf & 
^X^oItET^^o JPSMMIA PaCa-2 \Z GnT-V 

iAL/T GnT-V SffifgS^&aM&S^W 1 t^Ufc^^UT, 

GnT-V CD8H££iBJtb&. »1 O0Al:SUft«k5l^ PBSSftttll/ 

fen>bD— ;wc^lt, dmso (^^x^tftf^iM F) sssinb 

fc PaCa-2/GnT-V MOJg^CT© GnT-V UKTbfc. 110 0 A&tf 

BK^bfcJcSK:, DMSOfcigtf&UfcDFKl 67^100 /iMt^«k5 
bfc PaCa-2/GnT-V mfflRZf KB/GnT-V ^fl^*^^© GnT-V flHtfiMfcffi 
T^^ofeo dOJlttt, r-t^l/^-1£B««-C**DFKl 6 7fci 
ot, GnT-V ©3O0r;Rtf#ifc£! GnT-V ©#*fca*55£fc:MF3nife:£ <k£5cLW 
§ 0 fot« DFK1 6 7<D&5t£r-±2U*-'VmmmttftWC>l''3'T? 

fc2>ifamm*km.wM'v$>2> z\ Rz^±^mmm'vmvrc GnT-v zmmm.^ 
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$ £ te, t&ffi g n t - v ©i&^'&r $;i^7X^ —fi^&^tr^y^ H &. 
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i * © i ffl 

1. ikmm^m^V, 31, 6-N-7l^;i/;?;]/ni}-^-;i/h^> 

5 

2. |3 1, 6 - N - 7tf =^ h 7 >^ 7 x 7- 1?J&*» TIB 
ttK ; 

(1) flsffl : UDP-N-7-trfM^3t$>^H7-l»tUTN-7-fe 

10 ( 2 ) SSS^te : G n G n - b i - P A&g&#£ bfc«p©Se#Stt* 1 
0 OXiU*^ GnGnF-b i - PA^f^ibfe^Simtt^ 
U78%, GnGnGn-t r i - P AS^Ifft tfclSf©iI#ittW 1 

(3) SlpH : 6. 2-6. 3 ; 
15 (4) m& : igtt©»SfcMn 2+ S&fffcia:*r , £fc> 2 OmM EDTA# 

(5) ^I:*!)7 3, 0 0 0 Gg7n39##3ETS D S -P AGEfc«kS) M 
md57 3, 0 0 0^6 0, 0 0 0 (3B7n»J#ftTSDS-PAGEfc«t 
*> : 

20 (6) Kml : SiftGnGn-b i -PARtfM#UDP-G 1 cNAc 
tlMSKml^, 1 3 3 AiM&tf 3. 5mMt^D ; 
(7) OT©^y7 c H^^^>h^Wr^» : 

(a) Thr-Pro-Trp-Gly-Lys, 

(b) Asn-Ile-Pro-Ser-Tyr-VaK 

25 ( c ) Val-Leu-Asp-Ser-Phe-Gly-Thr-Glu-Pro-Glu-Phe-Asn-His-Ala-Asn-Tyr- 
Ala, 
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(d) Asp-Leu-Gln-Phe-Leu-Leu> Rt£ 

( e ) Asn-Thr-Asp-Phe-Phe-I le-Gly 

3. j8 1, 6 -N-T-fe^;i/^;l/^it^— >X7 x^-if^, 
< fcfcfiBWS-if: 6-e^tl575;WJm^75/WJ, Xte 

m i wzmmo^^ fx«^ >a°^k 0 

3 7 5. J m@5^iJ, Xte ^0757 WBM\Z%> V^T 1 X»It©75 7 ^/»tT 
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ii. zf)Vi?fcmizr>ti-v>?fisnT^z>i$ l mMi3 1, 6 -N-r-k 
mmmi i^fBi&©x^y-->^$£ 0 

1 5. »^©|gH^l~5^lc|3m^^y^FX«^>A 0 ^M©^^jiq] 



WO 03/060131 ^fck ^fcCT/JP02/13879 

43 



1 6. m^<Dmmmi-5m\zmm,(D^^^x^>/^m^^9> 
i 7. ^©ishbi 4~i 6mzmm<D4k&m%^m'tz>zt%:n®LZi 

o o 

Boc Val He HN. JL . (i) 

NH Val He OMe 

CH 3 F F 

(^4', BocKBocl^ OMett^F^l^, Valtt/t'J^ I 
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Sequence Listing 



<110> SUNTORY LIMITED 

<120> Glycosyl transferase GnT-V having angiogenic activity 

<130> DS07F927 

<150> JP 2002-002056 
<151> 2002-01-09 

<160> 13 

<210> 1 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Thr Pro Trp Gly Lys 
1 5 

<210> 2 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Asn He Pro Ser Tyr Val 
1 5 

<210> 3 

<211> 17 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Val Leu Asp Ser Phe Gly Thr Glu Pro Glu Phe Asn His Ala Asn Tyr 
15 10 15 
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Ala 

<210> 4 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Asp Leu Gin Phe Leu Leu 
1 5 

<210> 5 
<211> 7 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Asn Thr Asp Phe Phe He Gly 
1 5 

<210> 6 
<211> 2095 
<212> cDNA 
<213> Homo sapiens 
<400> 6 

CCGGCTGAAG CATCAGAATG GAAGTGAGGA AAGGCAACCA GCTGACACAG GAGCCAGAGT 60 
GAGACCAGCA GACTCTCACA CTCAACCTAC ACCATGAATT TGTGTCTATC TTCTACGCGT 120 
TAAGAGCCAA GGACAGGTGA AGTTGCCAGA GAGCA ATG GCT CTC TTC ACT CCG 173 



TGG AAG TTG TCC TCT CAG AAG CTG GGC TTT TTC CTG GTG ACT TTT GGC 221 
Trp Lys Leu Ser Ser Gin Lys Leu Gly Phe Phe Leu Val Thr Phe Gly 



Met Ala Leu Phe Thr Pro 
1 5 



10 



15 



20 



TTC ATT TGG GGT ATG ATG CTT CTG CAC TTT ACC ATC CAG CAG CGA ACT 
Phe He Trp Gly Met Met Leu Leu His Phe Thr He Gin Gin Arg Thr 
25 30 35 



269 
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CAG CCT GAA AGC AGC TCC ATG CTG CGC GAG CAG ATC CTG GAC CTC AGC 317 
Gin Pro Glu Ser Ser Ser Met Leu Arg Glu Gin He Leu Asp Leu Ser 
40 45 50 

AAA AGG TAC ATC AAG GCA CTG GCA GAA GAA AAC AGG AAT GTG GTG GAT 365 
Lys Arg Tyr He Lys Ala Leu Ala Glu Glu Asn Arg Asn Val Val Asp 
55 60 65 70 

GGG CCA TAC GCT GGA GTC ATG ACA GCT TAT GAT CTG AAG AAA ACC CTT 413 
Gly Pro Tyr Ala Gly Val Met Thr Ala Tyr Asp Leu Lys Lys Thr Leu 
75 80 85 

GCT GTG TTA TTA GAT AAC ATT TTG CAG CGC ATT GGC AAG TTG GAG TCG 461 
Ala Val Leu Leu Asp Asn lie Leu Gin Arg He Gly Lys Leu Glu Ser 
90 95 100 

AAG GTG GAC AAT CTT GTT GTC AAT GGC ACC GGA ACA AAC TCA ACC AAC 509 
Lys Val Asp Asn Leu Val Val Asn Gly Thr Gly Thr Asn Ser Thr Asn 
105 110 115 

TCC ACT ACA GCT GTT CCC AGC TTG GTT GCA CTT GAG AAA ATT AAT GTG 557 
Ser Thr Thr Ala Val Pro Ser Leu Val Ala Leu Glu Lys He Asn Val 
120 125 130 

GCA GAT ATC ATT AAC GGA GCT CAA GAA AAA TGT GTA TTG CCT CCT ATG 605 
Ala Asp He He Asn Gly Ala Gin Glu Lys Cys Val Leu Pro Pro Met 
135 140 145 150 

GAC GGC TAC CCT CAC TGT GAG GGA AAG ATC AAG TGG ATG AAA GAC ATG 653 
Asp Gly Tyr Pro His Cys Glu Gly Lys He Lys Trp Met Lys Asp Met 
155 160 165 

TGG CGT TCA GAT CCC TGC TAC GCA GAC TAT GGA GTG GAT GGA TCC ACC 701 
Trp Arg Ser Asp Pro Cys Tyr Ala Asp Tyr Gly Val Asp Gly Ser Thr 
170 175 180 



WO 03/060131 



4/8 



[CT/JP02/13879 



TGC TCT TTT TTT ATT TAC CTC AGT GAG GTT GAA AAT TGG TGT CCT CAT 749 
Cys Ser Phe Phe He Tyr Leu Ser Glu Val Glu Asn Trp Cys Pro His 
185 190 195 

TTA CCT TGG AGA GCA AAA AAT CCC TAC GAA GAA GCT GAT CAT AAT TCA 797 
Leu Pro Trp Arg Ala Lys Asn Pro Tyr Glu Glu Ala Asp His Asn Ser 
200 205 210 

TTG GCG GAA ATT CGT ACA GAT TTT AAT ATT CTC TAC AGT ATG ATG AAA 845 
Leu Ala Glu He Arg Thr Asp Phe Asn He Leu Tyr Ser Met Met Lys 
215 220 225 230 

AAG CAT GAA GAA TTC CGG TGG ATG AGA CTA CGG ATC CGG CGA ATG GCT 893 
Lys His Glu Glu Phe Arg Trp Met Arg Leu Arg He Arg Arg Met Ala 
235 240 245 

GAC GCA TGG ATC CAA GCA ATC AAG TCC CTG GCA GAA AAG CAG AAC CTT 941 
Asp Ala Trp He Gin Ala He Lys Ser Leu Ala Glu Lys Gin Asn Leu 
250 255 260 

GAA AAG AGA AAG CGG AAG AAA GTC CTC GTT CAC CTG GGA CTC CTG ACC 989 
Glu Lys Arg Lys Arg Lys Lys Val Leu Val His Leu Gly Leu Leu Thr 
265 270 275 

AAG GAA TCT GGA TTT AAG ATT GCA GAG ACA GCT TTC AGT GGT GGC CCT 1037 
Lys Glu Ser Gly Phe Lys He Ala Glu Thr Ala Phe Ser Gly Gly Pro 
280 285 290 

CTT GGT GAA TTA GTT CAA TGG AGT GAT TTA ATT ACA TCT CTG TAC TTA 1085 
Leu Gly Glu Leu Val Gin Trp Ser Asp Leu He Thr Ser Leu Tyr Leu 
295 300 305 310 

CTG GGC CAT GAC ATT AGG ATT TCA GCT TCA CTG GCT GAG CTC AAG GAA 1133 
Leu Gly His Asp He Arg lie Ser Ala Ser Leu Ala Glu Leu Lys Glu 
315 320 325 
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ATC ATG AAG AAG GTT GTA GGA AAC CGA TCT GGC TGC CCA ACT GTA GGA 1181 
He Met Lys Lys Val Val Gly Asn Arg Ser Gly Cys Pro Thr Val Gly 
330 335 340 

GAC AGA ATT GTT GAG CTC ATT TAC ATT GAT ATT GTA GGA CTT GCT CAA 1229 
Asp Arg He Val Glu Leu He Tyr He Asp He Val Gly Leu Ala Gin 
345 350 355 

TTC AAG AAA ACT CTT GGA CCA TCC TGG GTT CAT TAC CAG TGC ATG CTC 1277 
Phe Lys Lys Thr Leu Gly Pro Ser Trp Val His Tyr Gin Cys Met Leu 
360 365 370 

CGA GTC CTT GAT TCA TTT GGT ACT GAA CCC GAA TTT AAT CAT GCA AAT 1325 
Arg Val Leu Asp Ser Phe Gly Thr Glu Pro Glu Phe Asn His Ala Asn 
375 380 385 390 

TAT GCC CAA TCG AAA GGC CAC AAG ACC CCT TGG GGA AAA TGG AAT CTG 1373 
Tyr Ala Gin Ser Lys Gly His Lys Thr Pro Trp Gly Lys Trp Asn Leu 
395 400 405 

AAC CCT CAG CAG TTT TAT ACC ATG TTC CCT CAT ACC CCA GAC AAC AGC 1421 
Asn Pro Gin Gin Phe Tyr Thr Met Phe Pro His Thr Pro Asp Asn Ser 
410 415 420 

TTT CTG GGG TTT GTG GTT GAG CAG CAC CTG AAC TCC AGT GAT ATC CAC 1469 
Phe Leu Gly Phe Val Val Glu Gin His Leu Asn Ser Ser Asp He His 
425 430 435 

CAC ATT AAT GAA ATC AAA AGG CAG AAC CAG TCC CTT GTG TAT GGC AAA 1517 
His He Asn Glu He Lys Arg Gin Asn Gin Ser Leu Val Tyr Gly Lys 
440 445 450 

GTG GAT AGC TTC TGG AAG AAT AAG AAG ATC TAC TTG GAC ATT ATT CAC 1565 
Val Asp Ser Phe Trp Lys Asn Lys Lys He Tyr Leu Asp He He His 
455 460 465 470 
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ACA TAC ATG GAA GTG CAT GCA ACT GTT TAT GGC TCC AGC ACA AAG AAT 1613 
Thr Tyr Met Glu Val His Ala Thr Val Tyr Gly Ser Ser Thr Lys Asn 
475 480 485 

ATT CCC AGT TAC GTG AAA AAC CAT GGT ATC CTC AGT GGA CGG GAC CTG 1661 
lie Pro Ser Tyr Val Lys Asn His Gly He Leu Ser Gly Arg Asp Leu 
490 495 500 

CAG TTC CTT CTT CGA GAA ACC AAG TTG TTT GTT GGA CTT GGG TTC CCT 1709 
Gin Phe Leu Leu Arg Glu Thr Lys Leu Phe Val Gly Leu Gly Phe Pro 
505 510 515 

TAC GAG GGC CCA GCT CCC CTG GAA GCT ATC GCA AAT GGA TGT GCT TTT 1757 
Tyr Glu Gly Pro Ala Pro Leu Glu Ala He Ala Asn Gly Cys Ala Phe 
520 525 530 

CTG AAT CCC AAG TTC AAC CCA CCC AAA AGC AGC AAA AAC ACA GAC TTT 1805 
Leu Asn Pro Lys Phe Asn Pro Pro Lys Ser Ser Lys Asn Thr Asp Phe 
535 540 545 550 

TTC ATT GGC AAG CCA ACT CTG AGA GAG CTG ACA TCC CAG CAT CCT TAC 1853 
Phe He Gly Lys Pro Thr Leu Arg Glu Leu Thr Ser Gin His Pro Tyr 
555 560 565 

GCT GAA GTT TTC ATC GGG CGG CCA CAT GTG TGG ACT GTT GAC CTC AAC 1901 
Ala Glu Val Phe He Gly Arg Pro His Val Trp Thr Val Asp Leu Asn 
570 575 580 

AAT CAG GAG GAA GTA GAG GAT GCA GTG AAA GCA ATT TTA AAT CAG AAG 1949 
Asn Gin Glu Glu Val Glu Asp Ala Val Lys Ala He Leu Asn Gin Lys 
585 590 595 

ATT GAG CCA TAC ATG CCA TAT GAA TTT ACG TGC GAG GGG ATG CTA CAG 1997 
He Glu Pro Tyr Met Pro Tyr Glu Phe Thr Cys Glu Gly Met Leu Gin 
600 605 610 
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AGA ATC AAT GCT TTC ATT GAA AAA CAG GAC TTC TGC CAT GGG CAA GTG 2045 
Arg He Asn Ala Phe He Glu Lys Gin Asp Phe Cys His Gly Gin Val 
615 620 625 630 

ATG TGG CCA CCC CTC AGC GCC CTA CAG GTC AAG CTT GCT GAG CCC GGG 2093 
Met Trp Pro Pro Leu Ser Ala Leu Gin Val Lys Leu Ala Glu Pro Gly 
635 640 645 

CC 2095 

<210> 7 

<211> 16 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Lys Ser Leu Ala Glu Lys Gin Asn Leu Glu Lys Arg Lys Arg Lys Lys 
15 10 15 

<210> 8 
<211> 24 
<212> cDNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 8 

GGGAGTGAGG ATGATGTAGG GAAG 24 

<210> 9 
<211> 24 
<212> cDNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 9 

ATGGGGCAGA GGAACTTACG TTAT 24 
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<210> 10 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Gly Arg Gly Lys Arg Arg 
1 5 

<210> 11 
<211> 6 
<212> PRT 

<213> Homo sapiens 
<223> KRKRKK peptide 
<400> 11 

Lys Arg Lys Arg Lys Lys 
1 5 

<210> 12 
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